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Grassland Development and Small-scale Grazing Techniques for the Fallow Land in the Tohoku
Region in Japan : Mamoru NASHIKI＊１）, Eiko TOUNO＊２）, Yumi HIGASHIYAMA＊２）, Hironobu NARITA＊３）,
Yoshitaka DEGUCHI＊４）, Shigeji SATO＊５）, Kenji OHTSUKI＊５）, Fuchiko NAKAMURA＊５）, Shigeki KAWAHATA＊６）,
Shin SATO＊６）, and Shigeru KONASHI＊６）
Abstract : Recently, land managers have looked to fallow agricultural lands such as paddy fields as
possible areas for pasturing cattle. To skillfully manage such lands as grasslands, it is important to
understand the size of the areas in question. The hand-held GPS with an external antenna might
have an acceptable margin of error for measuring areas of fallow land. GPS technologies easily can
be applied to quickly obtain information on field conditions. Festulolium is moisture-proof and is a
promising herbage species that could yield herbage mass and the same level of quality as annual
ryegrass even with bad drainage following thawing.  Mulberry fields can be developed well into














in the spring and sowing the handmade herbage seed pellets in the autumn, which could reduce
labour and money. The number of affiliative behaviours was greater in cows grazed in abandoned
paddy fields than in animals grazed in pasture in large groups. Urinary cortisol levels, which were
used as an indicator of stress, were almost the same between the two cattle groups. Grazing of beef
cows from the same farmer in an abandoned paddy field was thus not inferior to grazing in pasture
with respect to animal behaviour and physiology. The daily body-weight gain of breeding calves
being grazed in the small Festulolium pasture of less than 0.6 ha ranged from 0.38kg to 0.46kg, which
was a sufficient growth rate for breeding cows. From these results, we conclude that grassland
development and small-scale grazing techniques in fallow fields would be useful to boost the rate of
self-sufficiency in herbage and solve the problem of the increasing amount of fallow land in Japan.
Key Words : Fallow land, Festulolium, Grassland establishment, Hand-held GPS, Herbage nutrition,
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Ⅱ－３　桑樹剥皮による放棄桑園の草地化技術
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濃度はEIA法（Oxford Biomedical Research, Inc.,
Oxford, MI, USA）により測定した。尿の濃さを一
定とするため、尿中コルチゾール濃度は尿中クレア







































































































































































































を高めることができる（Takeda et al. 2001）。また、
親和行動は、血縁関係、同居期間の長さが影響する
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表11 定置放牧条件でのフェストロリウム主体草地の牧草生産性（2005年）�
牧区面積�
（ha）�
放牧頭数1）�
（頭）�
乾物生産量�
（㎏DM/10a）�
採食量�
（㎏DM/10a）�
牧草利用率�
（%）�
1日当たり�
DM摂取量2）�
（㎏DM/10a）�
TDN充足率3）�
（%）�
0.64�
0.61�
0.63
4.49�
3.76�
4.15
637�
603�
620
613�
534�
573
96.1�
88.6�
92.4
6.6（2.2）�
8.0（2.7）�
7.3（2.4）�
112.6�
134.2�
123.4
牧区A�
牧区B�
平　均�
注．１）300㎏体重換算�
　　２）括弧内数字は、１日当たり乾物摂取量の体重比（%）を示す。�
　　３）体重300㎏、日増体量0.4㎏で算出した。�
表12 体重の推移�
開始時�
平均体�
重㎏　�
前期�
期間�
日増体量�
（㎏/日）�
区分�
A区�
B区�
平均�
（合計）�
A区�
B区�
平均�
（合計）�
0.56�
0.68�
0.61�
�
0.48�
0.37�
0.43
286�
261�
276�
�
239�
223�
223
6月16日00�
0～8月4日�
�
（50日）�
6月2日000�
～8月11日�
�
（70日）�
休牧・予備牧区�
期間�
日増体量�
（㎏/日）�
0.17�
0.48�
0.29�
�
－0.38�
0.36�
－0.06
8月5日000�
　～24日�
�
（20日）�
8月12日00�
　～29日�
�
（18日）�
後期�
期間�
日増体量�
（㎏/日）�
0.37�
0.44�
0.40�
�
0.59�
0.57�
0.58�
�
8月25日00�
0～11月2日�
�
（69日）�
8月30日00�
～10月12日�
�
（43日）�
全期間�
受胎率�
（%）�
日増体量�
（㎏/日）�
－�
－�
－�
�
75�
33�
57
0.41�
0.53�
0.46�
�
0.35�
0.43�
0.38
2005年�
（定置放牧）�
2006年�
（輪換放牧）�
表13 輪換放牧条件でのフェストロリウム主体草地の牧草生産性（2006年）�
牧区面積�
（ha）�
放牧頭数1）�
（頭）�
乾物生産量�
（㎏DM/10a）�
採食量�
（㎏DM/10a）�
牧草利用率�
（%）�
1日当たり�
DM摂取量2）�
（㎏DM/10a）�
TDN充足率3）�
（%）�
0.55�
0.52�
0.54
3.58�
2.55�
3.06
954�
898�
926
785�
721�
753
82.2�
80.8�
81.5
11.4（4.3）�
13.8（5.3）�
12.6（4.8）�
192.1�
227.1�
209.6
牧区A�
牧区B�
平　均�
注．１）300㎏体重換算�
　　２）括弧内数字は、１日当たり乾物摂取量の体重比（%）を示す。�
　　３）体重300㎏、日増体量0.4㎏で算出した。�
